Objective: To describe the association between alcohol beverage preference and dietary habits comparing wine drinkers with other alcoholic beverage drinkers and with nondrinkers in Spanish university graduates. Subjects: A total of 10 526 men and women, who were recruited using mailed questionnaires, participated in this study. Methods: A semiquantitative food frequency questionnaire previously validated in Spain was used together with other questionnaires designed to collect lifestyle characteristics. Results: Wine drinkers reported higher intake of fibre and olive oil, and lower consumption of fat (only men), dairy products, sugared soda drinks and fast food as compared with other alcoholic beverage groups and nondrinkers. Men nondrinkers were more likely to be physically active during their leisure time than wine drinkers. No relevant differences were found in adherence to the Mediterranean food pattern according to alcoholic beverage preference. Conclusion: This similarity in dietary patterns between wine drinkers and other groups suggests that the positive cardiovascular effects reported for wine should not be attributed to an overall healthier dietary pattern of wine drinkers.
Introduction
Several studies indicate that specific alcoholic beverages may have differential effects on health, such as wine consumption may provide stronger protection against cardiovascular disease (Rimm et al., 1991 (Rimm et al., , 1996 Marmot, 2001; Di Castelnuovo et al., 2002; Tolstrup et al., 2006) . Nevertheless, the habitual consumption of a specific type of alcoholic beverage may also be related to the overall dietary pattern and other lifestyle characteristics obscuring the true relationship between the type of alcoholic beverage and the risk of chronic disease. In this way, it has been reported that people who differ regarding alcoholic beverage preferences also differ in health-related habits, drinking patterns, smoking and personal characteristics (Grønbaek et al., 2000; MarquesVidal et al., 2000; Barefoot et al., 2002; McCann et al., 2003; Ruidavets et al., 2004; Paschall and Lipton, 2005) . Hence, part of the beneficial effect of wine consumption on health may be due to the healthier dietary habits of wine drinkers (Kesse et al., 2001) . In a Danish study, wine drinking compared to other alcoholic beverages was associated with a higher intake of fruit, fish, cooked vegetables, salad and olive oil (Tjønneland et al., 1999) . A cross-sectional study from a large American cohort showed that wine drinkers had healthier diets than did those who preferred beer or spirits or had no preference (Barefoot et al., 2002) . Similarly, in another study conducted in western New York, wine drinkers tended to have diets more consistent with recommendations to reduce chronic diseases, whereas beer drinkers, liquor drinkers and nondrinkers had patterns less consistent with these guidelines (McCann et al., 2003) . A study carried out in a French population showed that moderate alcohol drinkers or wine drinkers had better dietary habits and healthier behaviours compared to other drinkers or abstainers (Ruidavets et al., 2004) . Additionally, a recent study conducted in Denmark showed that wine buyers made more purchases of healthy food items than people who routinely bought beer (Johansen et al., 2006) .
In Spain, alcohol consumption is largely extended, mostly as wine consumption. Wine is the most common type of alcoholic beverage in Spain as it accounts for more than 50% of daily alcohol intake (Rodríguez-Artalejo et al., 1999; Guallar-Castillon et al., 2001; Sieri et al., 2002; Schroder et al., 2005) .
The aim of our study was to investigate the association between alcohol beverage preference and dietary habits, comparing food habits and the level of adherence to the traditional Mediterranean Food Pattern (MFP) between wine drinkers and subjects with other preferences for alcoholic beverage and nondrinkers. We assessed these associations using baseline data of the SUN study, a dynamic cohort of Spanish university graduates.
Methods

Study population
The Seguimiento Universidad de Navarra (SUN, University of Navarra) follow-up study is a Mediterranean cohort of Spanish university graduates designed in collaboration with the Harvard School of Public Health that uses a methodology similar to that of large American cohorts such as the Nurses' Health Study (Liu et al., 2000) or the Health Professionals Follow-up Study . A detailed description of its methods has been published elsewhere (Martínez-González et al., 2002; Segui-Gomez et al., 2006) . The recruitment of participants started in December 1999, and it continue permanently as this is a dynamic cohort study. Information is collected using self-questionnaires sent by postal mail to all Spanish alumni of the University of Navarra and several other professional collectives with a university degree (Martínez-González, 2006) . A semiquantitative food frequency questionnaire (FFQ) previously validated in Spain (Martín-Moreno et al., 1993) is used together with other questionnaires designed to collect lifestyle characteristics (Martínez-González, 2006; Segui-Gomez et al., 2006) .
For the present analyses, we included the data of 12 490 participants recruited during the period 2000-2003. The age range was 18-95 with mean ages 40.5 years (s.d., 12.3) for men and 34.1 years (s.d., 10.4) for women. Percentiles 25 and 75 for age were 30.51 for men and 26.41 for women. Subjects who reported excessively high or low values for total energy intake (less than 800 kcal/day in men and 600 kcal/day in women or more than 4200 kcal/day in men and 3500 kcal/ day in women) were excluded because these extreme values are an indicator of low quality of the self-reported information. Also, subjects with missing values in variables of interest in the analysis were excluded, leaving a total of 10 526 participants available for analyses.
The study was approved by the Human Research Ethical Committee at the University of Navarra. Voluntary completion of the first self-administered questionnaire was considered to imply informed consent.
Dietary assessment
Food and alcohol intakes were assessed through a selfadministered questionnaire (baseline questionnaire) including a 136-item FFQ previously validated in Spain (Martín-Moreno et al., 1993) .
Nutrient scores were calculated as frequency Â nutrient composition of a specified portion size, where frequencies were measured in nine categories (46 servings/day, 4-6 servings/day, 2-3 servings/day, 1 serving/day, 5-6 servings/ week, 2-4 servings/week, 1 serving/week, 1-3 servings/ month and never or almost never) for each food item. Data of food intake were transformed into food consumption (in ml or g). Nutrient intake scores were computed using an ad hoc computer program specifically developed in SPSS language syntax for this purpose. A trained dietitian updated the nutrient data bank using the latest available information included in food composition tables for Spain (Mataix, 2003; Moreiras, 2003) .
Total alcohol was calculated as the sum of all the types of alcohol consumed and expressed in grams of alcohol per day.
Assessment of other variables
The questionnaires also included different questions related to lifestyle, with 46 items for men and 54 items for women. Sociodemographic variables (sex, age, marital status and employment), anthropometric data (weight and height), health-related habits (alcohol consumption and physical activity) were included in this analysis. Body mass index (BMI) was calculated as the self-reported weight in kilograms divided by the square of height in metres. To quantify the amount of activity during leisure time, a previously validated questionnaire was used (Martínez-González et al., 2005 ). An activity metabolic equivalent (MET) index was computed by assigning a multiple of resting metabolic rate (MET score) to each activity. Time spent in each of the activities was multiplied by the MET score specific to each activity, and then summed over all activities obtaining a value of overall weekly MET-hours (Martínez-González et al., 1999 Ainsworth et al., 2000) .
Beverage preference
Subjects were classified according to their beverage preference in five categories: nondrinkers, drinkers who preferred wine, drinkers preferring beer, drinkers preferring spirits and drinkers with no preference. Nondrinkers reported no consumption of alcoholic beverages. Among alcohol drinkers, a preference for a specific beverage type was defined as a person whose intake of the preferred beverage constituted X50% of his/her total alcohol intake. A drinker with no preference was defined as a person whose intake of none of the specific beverage types exceeded 50%.
Mediterranean dietary pattern
A score to assess adherence to the traditional MFP was constructed on the basis of the intake of eight out of nine components usually included in previous reports (Trichopoulou et al., 1995; Trichopoulou et al., 2003) we excluded alcohol intake in order not to introduce bias in the comparisons. Values of 0 or 1 were assigned to each of the eight indicated components by using the respective sexspecific medians as cutoffs (Trichopoulou et al., 2003; Psaltopoulou et al., 2004) . For beneficial components (vegetables, legumes, fruits, cereals, olive oil and fish), participants whose consumption was below the median were assigned a value of 0, whereas participants whose consumption was at or above the median were assigned a value of 1. For components presumed to be detrimental (meat/meat products and dairy products), participants whose consumption was below the median were assigned a value of 1, and participants whose consumption was at or above the median were assigned a value of 0. Finally, we summed up the values for each participant, obtaining a score ranging from 0 (minimal adherence to the traditional MFP) to 8 (maximal adherence).
Statistical analysis
All dietary intakes were adjusted for total energy intake using the residuals method (Willett and Stampfer, 1998) . Because of differences in drinking and dietary habits, all analyses involving beverage type were stratified by gender and conducted separately for nondrinkers and drinkers according to beverage preference. Sample characteristics and nutrient intake were analyzed using Pearson's w 2 for categorical variables and analysis of variance (ANOVA) for continuous variables. Differences in foods habits and in adherence to the MFP across categories of beverage preference were assessed with generalized linear models adjusting for age and total energy intake. We estimated the b-regression coefficients (and 95% CIs) for each of the categories of beverage type with the preference for wine as the reference category. These coefficients represent the absolute difference in dietary intake (g/day) between each of the group of alcoholic beverage preference and the wine group. This study included subjects from all over the country. As it was possible that differences in dietary habits and alcohol consumption might exist between North, South, Centre, East and West in Spain, we assessed territorial heterogeneity and stratified the analysis according to the geographical precedence of participants. For this purpose, a two-way ANOVA statistical analysis was performed with wine consumption (vs other groups) and territorial distribution as main factors of the analysis and effect modification on energy and nutrient intake being assessed by calculating the interaction of both variables. Statistical significance was set at Po0.05. Analyses were carried out with SPSS version 11.0 (SPSS Inc., Chicago, IL, USA).
Results
The descriptive characteristics of the study participants according to their alcoholic beverage preference are shown in Table 1 . The highest percentage of participants corresponded to preference for wine. Twenty-one percent of participants were nondrinkers. The highest percentage (77.5%) of nondrinkers corresponded to women. Wine drinkers were the oldest (41.2711.3 years) whereas spirits drinkers were the youngest (29.8710.0 years). Among men, wine drinkers had a slightly higher average BMI and, among women, the highest values were seen in wine drinkers and nondrinkers. Not statistically significant differences in leisure-time physical activity (LPTA) were observed in women. However, men nondrinkers reported higher LPTA than wine drinkers, beer drinkers or drinkers without preference.
Energy and nutrient intake of nondrinkers and drinkers according to alcoholic beverage preference for men and women are shown in Table 2 . Food-derived energy intake was higher in spirit drinkers in both sexes and lower in men wine drinkers and women, both nondrinkers and with no preference. In relation to nutrient intake, some differences between groups were observed (both in men and women). Concerning the energy from macronutrients, carbohydrate intake was higher in nondrinkers compared with other groups. Energy from lipids was higher in spirit drinkers and drinkers with no alcoholic preference and lower in wine drinkers (only in men). Although most of the observed differences in monounsaturated fatty acid (MUFA), saturated fatty acid (SFA), polyunsaturated fatty acid (PUFA) and protein intake were statistically significant, absolute differences were small and without special relevance from a practical point of view. Carbohydrate intake (% of energy) Men 42 (8) 43 (7) 42 (7) 41 (7) 45 (9) o0.001 Women 43 (8) 43 (7) 42 (7) 41 (7) 44 (8) o0.001
Total fat intake (% of energy) Men 35 (6) 37 (6) 38 (6) 38 (5) 36 (7) o0.001 Women 37 (7) 37 (6) 38 (6) 38 (6) A higher fibre intake was found among wine drinkers and nondrinkers compared to other groups and alcohol intake (g/day) was higher in men wine drinkers and in women with no alcoholic beverage preference.
Both in men and women, some relevant differences in food intake were found comparing wine drinkers with other drinkers and abstainers (Table 3) . Wine drinkers showed lower consumption of dairy products, fruit and legumes as well as higher intake of olive oil, compared to nondrinkers. Besides, wine drinkers had lower consumption of sugared soda drinks as well as meat and meat products, compared to spirits drinkers. Finally, wine drinkers showed lower intakes of fast food and sugar soda drinks, compared to no preference drinkers.
Adherence to the MFP compared between wine drinkers and other drinkers and nondrinkers is showed separately for Table 4 . Differences between groups were not statistically significant except for men with beer preference who had lower adherence to the MFP compared with wine drinkers. Nevertheless, these differences were small, and they cannot be considered as important from the nutritional point of view. When we also compared the nutrient intake between wine drinkers and other groups, after stratifying the sample by territorial distribution of participants within the country (East, West, Centre, North and South), no evidence of a differential effect of wine consumption on nutrient intake according to territorial distribution was found. Out of nine nutrients assessed, only for total food-derived energy intake (MJ/day) and alcohol intake (g/day), there was a statistically significant P-value for the interaction test (P ¼ 0.03 and Po0.001, respectively) assessing the region Â drinking group effect. However, the magnitude of absolute differences showed only a slightly higher intake of food-derived energy among wine drinkers in some of the regions but not in others (data not shown). Regarding alcohol intake, the absolute differences (higher alcohol intake among wine drinkers) were slightly greater in the North and in the East part of the country, but the actual effect size when comparing these regions with other parts of the country was almost negligible and the absolute magnitude of such differences (1-2 g/day) should not be considered as meaningful from a practical point of view.
Discussion
Our study evaluated the association between alcoholic beverage preference and diet as well as the adherence to an MFP between wine drinkers and other alcoholic drinkers and nondrinkers in the baseline assessment of a large cohort of Spanish university graduates.
As expected, both for men and women, wine was the most common type of alcoholic beverage in our study. These findings are consistent with other studies carried out in other Mediterranean countries such as Italy where wine was the most common type of alcoholic beverage consumed (La Vecchia, 1995; Chatenoud et al., 2000) . In contrast, other studies conducted outside the Mediterranean area found that wine was the most common beverage among women but beer was the most usual beverage among men (Grønbaek et al., 2000; Barefoot et al., 2002; McCann et al., 2003) . Wine drinkers in our study tended to have slightly higher BMI when compared with other groups, although this small difference is explained by age. Few significant differences in LPTA between groups were found. Only nondrinkers men reported higher LPTA. In contrast, other studies (Barefoot et al., 2002) reported that nondrinkers were less likely to exercise regularly or found no significant differences between groups (McCann et al., 2003) . Concerning nutrient intake, our findings showed that distribution of energy intake was uneven between beverage preference groups and men and women. Energy supplied by fat tended to be lower in men wine drinkers. In this respect, McCann et al. (2003) and Ruidavets et al. (2004) found similar results in both sexes. Carbohydrate energy derived percentage was higher in nondrinkers in our study, and similar findings were reported by McCann et al. (2003) . In our study, no relevant differences were found in protein intake and fatty acid profile. In contrast, Barefoot et al. (2002) found that wine drinkers reported lower consumption of saturated fat, cholesterol and alcohol. In our study, alcohol intake was higher in men wine drinkers and in women with no preference.
In our study, wine drinkers and nondrinkers had the highest fibre intake in both sexes. Some studies (Barefoot et al., 2002; McCann et al., 2003; Ruidavets et al., 2004) , found similar results to us, with fibre intake being higher in wine drinkers compared with other drinkers.
Food intake according to beverage alcoholic preference and compared with wine drinkers was also uneven between groups. In both sexes, wine drinkers had lower intake of dairy products, fruit and legumes compared to nondrinkers, as well as lower consumption of soda drinks compared to spirits and no preference drinkers. Also, spirit drinkers had higher consumption of meat, and no preference drinkers showed a higher intake of fast food products, as compared to wine drinkers. No other relevant differences in the consumption of food items were found in the multiple comparisons between wine drinkers and other drinkers and nondrinkers. In studies conducted in the Mediterranean area, results are discordant. Ruidavets et al. (2004) found a higher consumption of fruit, vegetables and bread, and the diet quality index significantly higher in wine drinkers, concluding that a healthier diet is present in moderate drinkers and wine drinkers. Nevertheless, the findings from a large cross-sectional Italian study showed similar results to our study with no appreciable differences in either sex for any of the food items considered (fruits, raw vegetables, cooked vegetables, salad and fish) between wine drinkers and other alcoholic beverage drinkers and abstainers.
In contrast, other investigations conducted outside the Mediterranean area, such as the United States or Northern Europe have reported that wine drinkers tended to adopt healthier dietary patterns (Tjønneland et al., 1999; Barefoot et al., 2002; McCann et al., 2003) . In the American study, wine drinkers reported eating more fruit and vegetables and fewer servings of red or fried meats (Barefoot et al., 2002) . Similarly published data from a western New York study showed that wine drinkers tended to consume more fruits, vegetables, and grains, and somewhat lower amounts of meats (McCann et al., 2003) . In a Danish study wine drinkers tended to have a higher intake of fruits, fish, vegetables, salads and to be more likely to use olive oil for cooking (Tjønneland et al., 1999) . Nevertheless, in the aforementioned countries wine is an expensive alcoholic beverage which is bought by individuals belonging to higher socioeconomic levels who are more likely to have healthier dietary practices (Marques-Vidal et al., 2000; Mortensen et al., 2001; Barefoot et al., 2002; McCann et al., 2003; Nielsen et al., 2004; Ruidavets et al., 2004) .
We tried to demonstrate that adherence to the MFP differed according to alcoholic beverage preference. However, only men wine drinkers (vs beer drinkers) had a slightly higher adherence to the MFP, but the magnitude of the difference was small from a practical point of view. The lack of significant differences in MFP is consistent with the lack of significant differences regarding nutrient intake and food item consumption in our study. Similar findings were reported by a study carried out in an Italian population, where wine being the most common type of alcoholic beverage consumed, wine drinking was not an indicator of a healthier diet (Chatenoud et al., 2000) . On the other hand, fast food and soda drinks intake was not included in the MFP score, but interestingly, we found that those food items were lower in wine drinkers compared to spirit drinkers and no preference drinkers, which can be considered an index of diet quality. As far as we know, no studies have been published comparing these food items' intake.
Summarizing the healthy diet indicators detected in our study, wine drinkers had higher consumption of fibre, olive oil and lower consumption of fat (only in men), dairy products, fast food and sugared soda drinks as compared to other beverage alcoholic groups and abstainers. Nevertheless, intake of fruits, vegetables, cereals and whole grains were not higher in wine drinkers.
The absence of a strong evidence between wine consumption and a healthier dietary pattern may be due to the fact that in Spain wine is largely consumed by all social classes because it is economically affordable for all social classes. This fact may explain, in part, some of our results. The characteristics of our cohort where participants are all university graduates precludes confounding by educational level.
The strength of the present study is the relatively large number of participants, their geographic diversity throughout Spain, and that the sample is relatively homogeneous demographically and socio-demographically but heterogeneous with regard to beverage preference so that adequate comparisons can be made between beverage-preference categories.
One limitation of the present study is its reliance on selfreports and the inherent problems of measurement error in the assessment of dietary habits. A tendency for participants to describe their lifestyles as healthier than they actually were (social desirability bias) may have affected the results. However, the validity of self-reports of the participants in this cohort regarding several key variables has been sufficiently shown in previous studies (Segui-Gomez et al., 2006) .
In conclusion, we found only small differences in the diet of wine drinkers, such as a higher intake of fibre and olive oil and lower consumption of soda drinks and fast food compared with other groups, which it is not a strong evidence for a healthier dietary pattern in wine drinkers as compared with other alcoholic beverage drinkers and abstainers. This similarity in dietary patterns between wine drinkers and other groups suggests that the positive cardiovascular effects reported for wine should not be attributed to an overall healthier dietary pattern of wine drinkers.
